This paper describes the production of an accelerated Oxygen-14 beam at the 88-Inch Cyclotron. This is the second beam developed with the systems of BEARS, or Berkeley Experiments with Accelerated Radioactive Species, the first being Carbon-11 [1] . The 14 O beam is intended for use in a number of experiments. Key among them is the astrophysical reaction 14 O(α,p) 17 F, important for understanding Novae explosions and X-ray bursts [2] . Another experiment would attempt to measure two proton decay in 14 O(α,2p), through a 1 -resonance in 18 Ne that cannot decay sequentially. This decay has recently been observed in 17 F(p,2p) [3] , although it was not yet possible to determine if the decay occurred via 2 He emission or simultaneous individual protons, and the observed decay rate is significantly higher than predicted [4] . Isotope production at BIF is complicated by radiolysis and target-chamber surface effects. The intensely ionizing radiation fields present in the 8 ml target during bombardment are sufficient to break up most of the original molecules into atoms and radicals [5] . This both chemically processes the material and causes activity loss through reactions with the target walls. With 11 C, it was found that much of the activity was lost on the walls unless sufficient oxygen, about 0.2%, was added to the target nitrogen gas to radiolytically process the material to CO 2 [1] . Unfortunately, this entails the dilution of the 14 O in a large amount of regular oxygen.
The amount of additive needed to prevent loss on the walls, generally a fraction of a percent or more of the target gas, is at least two orders of magnitude more gas load than the 88-Inch's ion source can handle. Because of radiolytic processing, any additive containing oxygen will cause irreparable dilution of the activity 1 .
Thus, a mixture of a few percent hydrogen in nitrogen was used to produce 14 O in the form of water, H 2
14
O, avoiding the addition of any oxygen. As with the use of oxygen for 11 C production, it is likely that the hydrogen serves to recover 14 O atoms from the walls in addition to reacting in the gas phase. Roughly half of the calculated thicktarget production of 14 O was recovered as water, a similar fraction to that of the 11 CO 2 that can be produced in the same target.
The aluminum BIF target chamber used for H 2 14 O production was gold-plated as a precaution against possible isotopic exchange on aluminum oxide surfaces. Two or three layers of Al 2 O 3 are known to isotopically exchange with oxygen in the gas phase at temperatures of around 500°C [9] , and radiolysis could cause similar effects. When a non-gold-plated aluminum target was briefly tried, it yielded very little recoverable
Unfortunately, water is not a good chemical form for use with BEARS, since it can stick in the long (350 m) unheated transport lines. To overcome this problem, we have constructed an automated system to convert the water to carbon dioxide. This is illustrated in Figure 1 .
First, the target is unloaded and the water temporarily frozen in a small coil of Owing to the limited mass of processed material, it was found to be necessary to limit the surface area of both the carbon and the oxidation catalyst used. Activated carbon (with areas of many square meters per gram) seemed to retain most or all of the 14 O, even at 1100°C, while commercial platinum catalysts, consisting of platinum deposited on high-surface-area alumina beads, retarded and spread out the appearance of 2 Model 106, ITW Vortec, Cincinnati, OH. 3 The 11 CH 4 is oxidized at 700°C over a CuO catalyst and captured on Ascarite. 4 About 15 A for three seconds. 6 , broken into a few pieces of about 6 mm in diameter, while the catalyst was a few square centimeters of platinum foil. With these low-surface-area materials, the complete conversion process takes about 10 seconds, and conversion efficiency is better than 50%. in a 40 cm 3 reservoir while it is slowly bled into the ion source at a controlled rate. This source, the AECR-U, has in the past been measured to have an efficiency of 3.6% for ionization of 14 O to the 6+ charge state [1] . 5 Attempts at using CuO as an oxidation catalyst failed due to complete 14 O retention, most likely due to isotopic exchange [9] . 6 
